The catalyst-free multicomponent reaction of 1,2-diaminobenzene, dialkyl acetylenedicarboxylates, and ethyl bromopyruvate forms pyrrolo[1,2-a]quinoxaline derivatives in good yields. Ethylenediamine also reacts under similar conditions to produce new pyrrolo[1,2-a]pyrazine derivatives.
Introduction
Among the various classes of heterocyclic compounds, quinoxalines, a class of N-containing heterocycles, form an important component of many pharmacologically active compounds [1] [2] [3] [4] . For example, the quinoxaline ring is a constituent of various bioactive compounds that possess antibiotic, anti-inflammatory, antimicrobial [5] , antidiabetic [6] , and antiviral activity against retroviruses including HIV [7] . In addition, quinoxaline derivatives are also associated with a wide spectrum of biological effects including anticancer [8] , antifungal, and antidepressant activities [9, 10] . Two commercially available antibiotic families of quinoxalines, echinomycin [11, 12] and triostins [13] , are well known. Hence, the synthesis of quinoxaline derivatives is currently of significant interest in organic synthesis. As an important quinoxaline derivative, the pyrrolo[1,2-a]quinoxaline moiety, in particular, is a tricyclic compound having biological activity [14] [15] [16] [17] [18] [19] . The syntheses of pyrrolo [1,2-a] quinoxaline derivatives have hitherto been reported by only a few researchers, and they normally required additional additives and long reaction times and displayed limited reaction tolerance and low reaction selectivity [20, 21] . Cheeseman and Tuck reported 13 C NMR spectra of products 4b-h were similar to those of 4a, except for the ester moieties, which exhibited characteristic resonances in the appropriate regions of the spectrum. Substitution on the benzene-1,2-diamine was also found to be important. A methyl group provided good yields (Table 1 , entries d, e and h), while a nitro group did not participate in the reaction (Table 1 , entries f and g). It seems that the high electron-withdrawing effect of the nitro group deactivates the amine.
Results and Discussion
Although the mechanistic details of the reaction are not known, a plausible mechanism maybe put forward to explain the product formation (Scheme 1). On the basis of the well-established chemistry of amines and DMAD [29, 30] , the reaction between 1,2-diaminobenzene and dimethyl acetylenedicarboxylate (2a) affords dihydroquinoxaline 5. 
Conclusion
In summary, the reaction between benzene-1,2-diamine and dialkyl acetylenedicarboxylates in the presence of ethyl bromopyruvate provides a simple, catalyst-free one-pot entry to the synthesis of pyrrolo[1,2-a]quinoxaline derivatives having potential synthetic and pharmacological interest. The simplicity of the present procedure makes it an interesting alternative to other approaches.
Experimental General
The reagents and solvents used in this work were obtained from Aldrich and Fluka and were used without further purification. General procedure for the synthesis of functionalized pyrrolo[1,2-a]quinoxalines 4
To a stirred solution of 1 (2 mmol) and 2 (2 mmol) in MeCN (5 mL) was added 3 (2 mmol) at rt. The mixture was heated under reflux for 12 h. The resulting precipitate was filtered off and recrystalized from MeOH to give 4. General procedure for the synthesis of compounds 9a and 9b
To a stirred solution of 8 (2 mmol) and 2 (2 mmol) in MeCN (5 mL), was added 3 (2 mmol) at rt. The mixture was heated under reflux for 18 h. The resulting precipitate was filtered off and recrystalized from MeOH to give 9. 
